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SUPPLEMENTARY METHODS
Photostimulation Hardware — in vitro

In vitro light stimulation experiments were performed using a custom built LED
photostimulation device. All electronic elements were mounted on a custom printed circuit board
(ExpressPCB). Blue LEDs with peaks 466 nm (model #: YSL-R542B5C-A11, China Young Sun
LED Technology; distributed by SparkFun Electronics as ‘LED — Super Bright Blue’ COM-
00529), were arrayed in groups of three aligned with the wells of a Corning 24-well plate. LED
current flow was regulated by a 25 mA DynaOhm driver (LEDdymanics #4006-025). Columns
of the LED array were addressed by TTL control (Fairchild Semiconductor PN2222BU-ND) via
an Arduino UNO microcontroller board. Light output was modulated via pulse width
modulation. Light output was measured from a distance of 80 mm above the array utilizing a
Thorlabs PM100D power meter and S120VC photodiode detector. In order to provide space for
ventilation and to maximize light field uniformity, an 80 mm tall ventilation spacer was placed
between the LED array and the 24-well sample plate. Fans (Evercool EC5015M12CA) were
mounted along one wall of the spacer unit, while the opposite wall was fabricated with gaps to

allow for increased airflow.
Quantification of LIVE/DEAD® assay using ImageJ software.

Images of LIVE/DEAD (Life Technologies) stained cells were captured by fluorescence
microscopy and processed as follows: Background was subtracted (Process = Subtract
Background). A threshold based on fluorescence area was set to ensure accurate identification of
cell state (Image =2 Adjust 2 Threshold). A segmentation analysis was performed to enable
automated counting of individual cells (Process = Binary = Watershed). Finally, debris signals
were filtered and cells were counted (4nalyze = Analyze Particles). Toxicity was determined as

the percentage of dead cells.
Chemically-inducible TALESs

Neuro2A cells were grown in a medium containing a 1:1 ratio of OptiMEM (Life Technologies)
to high-glucose DMEM with GlutaMax and Sodium Pyruvate (Life Technologies) supplemented
with 5% HyClone heat-inactivated FBS (Thermo Scientific), 1% penicillin/streptomycin (Life



Technologies) and 25mM HEPES (Sigma Aldrich). 150,000 cells were plated in each well of a
24-well plate 18-24 hours prior to transfection. Cells were transfected with 1 pg total of
construct DNA (at equimolar ratios) per well and 2 puL of Lipofectamine 2000 (Life
Technologies) according to the manufacturer’s recommended protocols. Media was exchanged
12 hours post-transfection. For the kinetics test, chemical induction was started 24 hours post-
transfection, when abscisic acid (ABA, Sigma Aldrich) was added to fresh media to a final
concentration of 250 uM. RNA was extracted using the RNeasy kit (Qiagen) according to
manufacturer’s instructions and 1 pg of RNA per sample was reverse-transcribed using qScript
(Quanta Biosystems). Relative mRNA levels were measured by quantitative real-time PCR
(qRT-PCR) using Tagman probes specific for the targeted gene as well as mouse GAPDH as an
endogenous control (Life Technologies, see Supplementary Table 2 for Tagman probe IDs).
AACt analysis was used to obtain fold-changes relative to negative controls where cells were

subjected to mock transfection with GFP.
Cas9 transcriptional effectors

HEK 293FT cells were co-transfected with mutant Cas9 fusion protein and a synthetic guide
RNA (sgRNA) using Lipofectamine 2000 (Life Technologies) 24 hours after seeding into a 24
well dish. 72 hours post-transfection, total RNA was purified (RNeasy Plus, Qiagen). lug of
RNA was reverse transcribed into cDNA (qScript, Quanta BioSciences). Quantitative real-time
PCR was done according to the manufacturer’s protocol (Life Technologies) and performed in
triplicate using TagMan Assays for hKIf4 (Hs00358836 m1), hSox2 (Hs01053049 s1), and the
endogenous control GAPDH (Hs02758991 gl).

The hSpCas9 activator plasmid was cloned into a lentiviral vector under the expression of the
hEF1la promoter (pLenti-EF1a-Cas9-NLS-VP64). The hSpCas9 repressor plasmid was cloned
into the same vector (pLenti-EF1a-SID4x-NLS-Cas9-NLS). Guide sequences (20bp) targeted to
the KLF4 locus are: 5’-GCGCGCTCCACACAACTCAC, 5’-GCAAAAATAGACAATCAGCA,
GAAGGATCTCGGCCAATTTG. Spacer sequences for guide RNAs targeted to the SOX2 locus
are: 5’-GCTGCCGGGTTTTGCATGAA, 5’-CCGGGCCCGCAGCAAACTTC, 5’-
GGGGCTGTCAGGGAATAAAT.



SUPPLEMENTARY DISCUSSION

Optogenetic actuators
Microbial and plant-derived light-sensitive proteins have been engineered as optogenetic
actuators, allowing optical control of cellular functions including membrane potential®*,
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intracellular signaling’, protein interactions®”, and heterologous gene expression”” ">,

Ambient light exposure

All cells were cultured at low light levels (<0.01 mW/cm?) at all times except during stimulation.
These precautions were taken as ambient light in the room (0.1-0.2 mW/cm®) was found to
significantly activate the LITE system (Extended Data Fig. 2¢). No special precautions were
taken to shield animals from light during in vivo experiments — even assuming ideal propagation
within the implanted optical fiber, an estimation of light transmission at the fiber terminal due to
ambient light was <0.01 mW (based on 200 wm fiber core diameter and 0.22 numerical

aperture).

Optimization of light stimulation parameters in Neuro2A cells

To minimize near-UV induced cytotoxicity, we selected 466 nm blue LEDs to activate TALE-
CRY2, a wavelength slightly red-shifted from the CRY2 absorption maxima of 450 nm but still
maintaining over 80% activity'* (Extended Data Fig. 2a). To minimize light exposure, we
selected a mild stimulation protocol (1 s light pulses at 0.067 Hz, ~7% duty cycle). This was
based on our finding that light duty cycle had no significant effect on LITE-mediated
transcriptional activation over a wide range of duty cycle parameters (1.7% to 100% duty cycles,
Extended Data Fig. 2b). Illumination with a range of light intensities from 0 to 10 mW/cm®

revealed that Ngn2 mRNA levels increased as a function of intensity up to 5 mW/cm®.

However, increases in Ngn2 mRNA levels declined at 10 mW/cm® (Extended Data Fig. 2¢),
suggesting that higher intensity light may have detrimental effects on either LITE function or on
cell physiology. To better characterize this observation, we performed an ethidium homodimer-1
cytotoxicity assay with a calcein counterstain for living cells and found a significantly higher

percentage of ethidium-positive cells at the higher stimulation intensity of 10 mW/cm®.



Conversely, the ethidium-positive cell count from 5 mW/cm® stimulation was indistinguishable
from unstimulated controls (Extended Data Fig. 2d). Thus 5 mW/cm” appeared to be optimal

for achieving robust LITE activation while maintaining low cytotoxicity.

Reduction of light-induced toxicity in primary neurons: Initial application of LITEs in
neurons revealed that cultured neurons were much more sensitive to blue light than Neuro 2a
cells. Stimulation parameters previously optimized for Neuro 2a cells (466 nm, 5 mW/cm’
intensity, 7% duty cycle with 1 s light pulse at 0.067 Hz for a total of 24 h) caused >50% toxicity
in primary neurons. We therefore tested survival with a lower duty cycle, as we had previously
observed that a wide range of duty cycles had little effect on LITE-mediated transcriptional
activation (Extended Data Fig. 2b). A reduced duty cycle of 0.8% (0.5 s light pulses at 0.0167
Hz) at the same light intensity (5 mW/cm?) was sufficient to maintain a high survival rate that

was indistinguishable from that of unstimulated cultures (Extended Data Fig. 5a).

Light propagation and toxicity in in vivo experiments

Previous studies have investigated the propagation efficiency of different wavelengths of light in
brain tissue. For 473 nm light (wavelength used in this study), there was a >90% attenuation
after passing through 0.35 mm of tissue'>. An estimated 5 mW/cm® light power density was
estimated based on a tissue depth of 0.35 mm of tissue (the diameter of brain punch used in this
study) and a total power output of 5 mW. The light stimulation duty cycle used in vivo was the

same (0.8%, 0.5 s at 0.0167 Hz) as that used for primary neurons (Extended Data Fig. Sa).

CRY?2 absorption spectrum

An illustration of the absorption spectrum of CRY2 was shown in Extended Data Fig. 2a. The
spectrum showed a sharp drop in absorption above 480 nm'. Wavelengths > 500 nm were
virtually not absorbed, which could be useful for future multimodal optical control with yellow

or red-light sensitive proteins.

Development of AAV1 supernatant process
Traditional AAV particle generation require laborious production and purification processes,

making the testing of many constructs in parallel impractical'®. In this study, a simple yet highly



effective process of AAV production using filtered supernatant from transfected 293FT cells
(Extended Data Fig. 4). A previous study indicated that AAV particles produced in 293FT cells
could be found not only within the cytoplasm but also in considerable amounts within the culture
media'’. The ratio of viral particles between the supernatant and cytosol of host cells varied
depending on the AAV serotype, and secretion was enhanced if polyethylenimine (PEI) was used

to transfect the viral packaging plasmids'’.

In the current study, we demonstrated that 2x10° 293FT cells transfected with AAV vectors
carrying TALEs (Extended Data Fig. 2b) and packaged using AAV1 serotype were capable of
producing 250 ul of AAV1 at a concentration of 5.6 = 0.24 x 10" DNasel resistant genome
copies (GC) per mL. 250 ul of filtered supernatant was able to transduce 150,000 primary
cortical neurons at efficiencies of 80-90% (Fig. 2b and Extended Data Fig. 4b). This process
was also successfully adapted to a 96-well format, enabling the production of 125 ul AAVI
supernatant from up to 96 different constructs in parallel. 35ul of supernatant can then be used to
transduce one well of primary neurons cultured in 96-well format, enabling transductions in

biological triplicates from a single well.

Modification strategies for background elimination

CRY2PHR-VP64 Constructs: Three new constructs were designed with the goal of improving
CRY2PHR-VP64 nuclear import. First, the mutations L70A and L74A within a predicted
endogenous nuclear export sequence of CRY2PHR were induced to limit nuclear export of the
protein (referred to as ‘*’ in the Effector column of Extended Data Fig. 6). Second, the -
importin nuclear localization sequence was fused to the N-terminus of CRY2PHR-VP64
(referred to as ‘A’ in the Effector column of Extended Data Fig. 6). Third, the SV40 nuclear
localization sequence was fused to the C-terminus of CRY2PHR-VP64 (referred to as ‘P’ in the
Effector column of Extended Data Fig. 6).

TALE-CIB1 Linkers: The SV40 NLS linker between TALE and CIB1 used in LITE 1.0 was
replaced with one of several linkers designed to increase nuclear export of the TALE-CIBI
protein (The symbols used in the CIB1 Linker column of Extended Data Fig. 6 are shown in

parentheses): a flexible glycine-serine linker (G), an adenovirus type 5 E1B nuclear export



sequence (W), an HIV nuclear export sequence (M), a MAPKK nuclear export sequence (K),
and a PTK2 nuclear export sequence (P).

NLS* Endogenous CIB1 Nuclear Localization Sequence Mutation: A nuclear localization
signal exists within the wild type CIB1 sequence. This signal was mutated in NLS* constructs at
K92A, R93A, K105A, and K106A in order to diminish TALE-CIB1 nuclear localization
(referred to as ‘N’ in the NLS* column of Extended Data Fig. 6).

ACIB1 Transcription Factor Homology Deletions: In an effort to eliminate possible basal
CIB1 transcriptional activation, deletion constructs were designed in which regions of high
homology to basic helix-loop-helix transcription factors in higher plants were removed. These
deleted regions consisted of Aaa230-256, Aaa276-307, Aaa308-334 (referred to as ‘1’ ‘2’ and ‘3’
in the ACIB1 column of Extended Data Fig. 6). In each case, the deleted region was replaced
with a 3 residue GGS link.

NES Insertions into CIB1: One strategy to facilitate light-dependent nuclear import of TALE-
CIB1 was to insert an NES in CIB1 at its dimerization interface with CRY2PHR such that the
signal would be concealed upon binding with CRY2PHR. To this end, an NES was inserted at
different positions within the known CRY?2 interaction domain CIBN (aa 1-170). The positions
are as follows (The symbols used in the NES column of Extended Data Fig. 6 are shown in

parentheses): aa28 (1), aa52 (2), aa73 (3), aal20 (4), aal40 (5), aal60 (6).

*bHLH basic Helix-Loop-Helix Mutation: To reduce direct CIB1-DNA interactions, several
basic residues of the basic helix-loop-helix region in CIB1 were mutated. The following

mutations are present in all *bHLH constructs (referred to as ‘B’ in the *bHLH column of

Extended Data Fig. 6): R175A, G176A, R187A, and R189A.



Supplementary Table 1 | HDAC Recruiter Effector Domains

Subtype/ | Name Substrate | Modification | Organism Full Selected Final | Catalytic domain

af (if known) size truncation (aa) | size

Complex known) (aa) (aa)

Sin3a MeCP2 | - - R. norvegicus | 492 | 207-492" 286 | -

Sin3a MBD2b | - - H. sapiens 262 | 45-262" 218 | -

Sin3a Sin3a - - H. sapiens 1273 | 524-851% 328 | 627-829:
HDACI
interaction

NcoR NcoR - - H. sapiens 2440 | 420-488% 69 -

NuRD SALL1 | - - M. musculus 1322 | 1-93% 93 -

CoREST | RCORI | - - H. sapiens 482 | 81-300%* 220 | -




Supplementary Table 2 | HDAC Effector Domains

Subtype/ Name Substrate | Modification | Organism Full | Selected Final Catalytic
(if known) | (if known) size | truncation size domain
Complex (aa) | (aa) (aa)
HDACI | HDAC |- - X. laevis 325 | 1-325 325 1-272: HDAC
8
HDACI | RPD3 |- - S. cerevisiae | 433 | 19-340 322% 19-331: HDAC
HDACIV | MesoL | - - M. loti 300 | 1-300°° 300 -
04
HDACIV | HDAC |- - H. sapiens 347 | 1-3477 347 14-326: HDAC
11
HD2 HDT1 |- - A. thaliana 245 | 1-211%° 211 -
SIRT I SIRT3 | H3K9Ac | - H. sapiens 399 | 143-399% 257 126-382: SIRT
H4K16Ac
H3K56Ac
SIRT I HST2 |- - C. albicans 331 | 1-331%° 331 -
SIRT I CobB | - - E.coli (K12) | 242 | 1-242° 242 -
SIRT I HST2 - - S. cerevisiae 357 8-298% 291 -
SIRTIII | SIRT5 | H4K8Ac | - H. sapiens 310 | 37-310% 274 41-309: SIRT
H4K16Ac
SIRTIII | Sir2A | - - P. falciparum | 273 | 1-273%* 273 19-273: SIRT
SIRTIV | SIRT6 | H3K9Ac | - H. sapiens 355 | 1-289% 289 35-274: SIRT
H3K56Ac




Supplementary Table 3 | Histone Methyltransferase (HMT) Effector Domains

Subtype/ Name Substrate | Modification | Organism Full Selected Final Catalytic
(if (if known) size (aa) | truncation size domain
Complex known) (aa) (aa)
SET NUE H2B, - C. trachomatis | 219 1-219%° 219 -
H3, H4
SET vSET | - H3K27me3 | P. bursaria 119 1-1197 119 4-112: SET2
chlorella virus
SUV39 EHMT | H1.4K2, | H3K9mel/ | M. musculus 1263 969-1263°* | 295 1025-1233:
family 2/G9A | H3K9, 2, preSET, SET,
H3K27 HIK25mel postSET
SUV39 SUV39 | - H3K9me2/ | H. sapiens 412 79-412% 334 172-412:
H1 3 preSET, SET,
postSET
Suvar3-9 | dim-5 | - H3K9me3 | M. crassa 331 1-331% 331 77-331:
preSET, SET,
postSET
Suvar3-9 | KYP - H3K9mel/ | A. thaliana 624 335-601 267" -
(SUVH 2
subfamily)
Suvar3-9 | SUVR4 | H3K9me | H3K9me2/ | A. thaliana 492 180-492 313% 192-462:
(SUVR 1 3 preSET, SET,
subfamily) postSET
Suvar4-20 | SET4 | - H4K20me3 | C. elegans 288 1-288% 288 -
SETS SET1 - H4K20mel | C. elegans 242 1-242% 242 -
SETS SETDS | - H4K20mel | H. sapiens 393 185-393 209" | 256-382: SET
SETS TgSET | - H4K20mel | T. gondii 1893 1590-1893* | 304 1749-1884:
8 12/3 SET

10




Supplementary Table 4 | Histone Methyltransferase (HMT) Recruiter Effector Domains

Subtype/ | Name Substrate | Modification | Organism Full Selected Final Catalytic
(if (if known) size (aa) | truncation size domain
Complex known) (aa) (aa)
- Hpla - H3K9me3 | M. musculus | 191 73-191 119 121-179:
chromoshadow
- PHF19 | - H3K27me3 | H. sapiens 580 (1-250) + 335% 163-250: PHD2
GGSG linker
+(500-580)
- NIPP1 | - H3K27me3 | H. sapiens 351 1-329% 329 310-329: EED
Supplementary Table 5 | Histone Acetyltransferase Inhibitor Effector Domains
Subtype/ | Name Substrate | Modification | Organism Full Selected Final Catalytic
(if (if known) size (aa) | truncation size domain
Complex known) (aa) (aa)
- SET/TA | - - M. musculus | 289 1-289% 289 -
F-1p

11




Supplementary Table 6 | genomic sequences targeted by TALEs (5’ to 3°)

5-HTIB TATCTGAACTCTCC
5-HTT TGTCTGTCTTGCAT
Arc TGGCTGTTGCCAGG
BDNF TACCTGGAGCTAGC
c-Fos TACACAGGATGTCC
DNMT3a TTGGCCCTGTGCAG
DNMT3b TAGCGCAGCGATCG
gad6s TATTGCCAAGAGAG
gad67 TGACTGGAACATAC
GR (GCR, NR3C1 ) | TGATGGACTTGTAT
HATI TGGACCTTCTCCCT
HCRTRI TAGGTCTCCTGGAG
HCRTR2 TGGCTCAGGAACTT
HDACI TTCTCTAAGCTGCC
HDAC2 TGAGCCCTGGAGGA
HDACY TGCCTAAGATGGAG
JMJID24 TGTAGTGAGTGTTC
MCH-RI TGTCTAGGTGATGT
NET TCTCTGCTAGAAGG
Scnla TCTAGGTCAAGTGT
SIRTI TCCTCTGCTCCGCT
tetl TCTAGGAGTGTAGC
tet3 TGCCTGGCTGCTGG
5-HTIB TATCTGAACTCTCC
Grm2 TCAGAGCTGTCCTC
Grm35 TGCAAGAGTAGGAG
5-HT24 TAGTGACTGATTCC
Grin2a TTGGAGGAGCACCA
Neurog?2 TGAATGATGATAATAC

12



Supplementary Table 7 | Product information for all Tagman probes (Life Technologies)

Target Species Probe #
Ngn?2 mouse Mm00437603 gl
Grm5 (mGluR5) mouse Mm00690332 m1
Grm2 (mGluR2) mouse MmO01235831 ml
Grin2a (NMDAR2A) mouse Mm00433802 ml
GAPD (GAPDH) mouse 4352932E
KLF4 human Hs00358836_m1
GAPD (GAPDH) human 4352934E
WPRE custom
5-HTIA mouse Mm00434106_ sl
5-HTI1B mouse MmO00439377 sl
5-HTT mouse Mm00439391 ml
Are mouse Mm00479619 gl
BDNF mouse Mm04230607_sl
c-Fos mouse Mm00487425 m1l
CBP/P300 mouse MmO01342452 ml
CREB mouse Mm00501607 m1
CRHRI mouse Mm00432670 m1
DNMT1I mouse MmO01151063 m1
DNMT3a mouse MmO00432881 ml
DNMT3b mouse Mm01240113 ml
egr-1 (zif-268) mouse Mm00656724 ml
Gad65 mouse MmO00484623 ml
Gad67 mouse MmO00725661 sl
GR (GCR, NR3Cl1) mouse MmO00433832 ml
HATI mouse Mm00509140 m1
HCRTRI mouse MmO01185776 m1l
HCRTR?2 mouse MmO01179312 ml
HDACI mouse Mm02391771 gl
HDAC2 mouse Mm00515108 m1
HDAC4 mouse MmO01299557 ml
JMJD2A mouse Mm00805000 ml
MI (CHRM1) mouse MmO00432509 sl
MCH-RI mouse Mm00653044 m1
NET (SLC6A2) mouse Mm00436661 ml
NR2B subunit mouse MmO00433820 ml
OXTR mouse MmO01182684 m1l
Scnla mouse Mm00450580 ml
SIRTI mouse Mm00490758 m1
Tetl mouse MmO01169087 m1l
Tet2 mouse Mm00524395 m1l

Tet3 mouse Mm00805756 m1

13



Supplementary Table 8 | Clone, product numbers and concentrations for antibodies used in this

study
Primary Antibodies
Target Host Clone # Manufacturer Product# IsoType Concentration
mGluR2 mouse mG2Na-s Abcam Ab15672 IgG 1:1000
a.-tubulin mouse B-5-1-2 Sigma-Aldrich T5168 IgGl 1:20000
NeuN mouse A60 Millipore MAB377 IgGl 1:200
HA (Alexa mouse 6E2 Cell Signaling 3444 IgGl 1:100
"GPP | chicken  polyclonal  AvesLabs  GFP-1020  IgY 1:500
Target Host Conjugate Manufacturer Product # Concentration
mouse IgG goat HRP Sigma-Aldrich A9917 1:5000-10000
mouse IgG goat Alexa Fluor Life A11005 1:1000
594 Technologies
chicken IgG | Goat  AlexaFluor Life A11039 1:1000
488 Technologies
Target Host Epitope Manufacturer Product# IsoType Concentration
H3K9mel mouse 1-18 Millipore 17-680 IgG 2 ul/IP
H3K9me2 mouse 1-18 Millipore 17-681 IgG 4 pl/IP
H3K9Ac rabbit polyclonal Millipore 17-658 IgG 3 pg/lP
H4K20mel rabbit 15-24 Millipore 17-651 IgG 4 png/IpP
H4K8Ac rabbit polyclonal Millipore 17-10099 IgG 1.5 pl/IP
H4K20me3 rabbit 18-22 Millipore 17-671 IgG 7 ul/1P
H3K27me3 rabbit polyclonal Millipore 17-622 IgG 4 png/IpP

14



Supplementary Table 9 | Viral transduction and light stimulation parameters for in vivo
LITE-mediated activation of Grm?2 in the mouse infralimbic cortex (ILC). Grm2 mRNA
levels in the ipsilateral LITE-expressing hemisphere are compared with the contralateral
mCherry-expressing control hemisphere for all three experimental conditions shown in Fig. 3h.

Experimental ILC Hemisphere (ipsilateral) ILC Hemisphere
condition (contralateral)
AAY vector Light AAYV vector
stimulation

GFP GFP yes mCherry

LITEs /no Light | TALE-CIB1::CRY2PHR- no mCherry
VP64

LITEs / + Light TALE-CIB1::CRY2PHR- yes mCherry
VP64

Supplementary Table 10 | gPCR primers used for CHIP-qPCR

target Primers

Grm2 promoter Forward: CTGTGCTGAAGGATCTGGGG
Reverse: ATGCTGCAGGCATAGGACAA

Neurog2 promoter Forward: GAGGGGGAGAGGGACTAAAGA

Reverse: GCTCTCCCTCCCCAGCTTA

Myt-1 promoter control Cell Signaling Technologies SimpleChIP® Mouse MYT-1 Promoter
Primers #8985

RPL30 Intron 2 control Cell Signaling Technologies SimpleChIP® Mouse RPL30 Intron 2 Primers
#7015

15




Supplementary Sequences
> TALE(Ngn2)-NLS-CRY2

MSRTRLPSPPAPSPAFSADSFSDLLRQFDPSLFNTSLFDSLPPFGAHHTEAATGEWDEVQSGLRAADAPPPT
MRVAVTAARPPRAKPAPRRRAAQPSDASPAAQVDLRTLGYSQQQQEKIKPKVRSTVAQHHEALVGHGFT
HAHIVALSQHPAALGTVAVKYQDMIAALPEATHEAIVGVGKQWSGARALEALLTVAGELRGPPLQLDTGQ
LLKIAKRGGVTAVEAVHAWRNALTGAPLNLTPEQVVAIASNNGGKQALETVQRLLPVLCQAHGLTPEQV
VAIASNGGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNNGGKQALETVQRLLPVLCQAHGLTPEQVVA
IASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASN
GGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNNGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIG
GKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNNGGK
QALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGGKQAL
ETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETV
QRLLPVLCQAHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRL
LPVLCQAHGLTPEQVVAIASHDGGRPALESIVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPH
APALIKRTNRRIPERTSHRVADHAQVVRVLGFFQCHSHPAQAFDDAMTQFGMSRHGLLQLFRRVGVTELE
ARSGTLPPASQRWDRILQASGMKRAKPSPTSTQTPDQASLHAFADSLERDLDAPSPMHEGDQTRASASPKK
KRKVEASKMDKKTIVWFRRDLRIEDNPALAAAAHEGSVFPVFIWCPEEEGQFYPGRASRWWMKQSLAHL
SQSLKALGSDLTLIKTHNTISAILDCIRVTGATKVVFNHLYDPVSLVRDHTVKEKLVERGISVQSYNGDLLY
EPWEIYCEKGKPFTSFNSYWKKCLDMSIESVMLPPPWRLMPITAAAEAIWACSIEELGLENEAEKPSNALLT
RAWSPGWSNADKLLNEFIEKQLIDYAKNSKKVVGNSTSLLSPYLHFGEISVRHVFQCARMKQIIWARDKNS
EGEESADLFLRGIGLREYSRYICFNFPFTHEQSLLSHLRFFPWDADVDKFKAWRQGRTGYPLVDAGMRELW
ATGWMHNRIRVIVSSFAVKFLLLPWKWGMKYFWDTLLDADLECDILGWQYISGSIPDGHELDRLDNPALQ
GAKYDPEGEYIRQWLPELARLPTEWIHHPWDAPLTVLKASGVELGTNYAKPIVDIDTARELLAKAISRTRE
AQIMIGAAPDEIVADSFEALGANTIKEPGLCPSVSSNDQQVPSAVRYNGSKRVKPEEEEERDMKKSRGFDER
ELFSTAESSSSSSVFFVSQSCSLASEGKNLEGIQDSSDQITTSLGKNG

> TALE(Ngn2)-NLS-CRY2PHR

MSRTRLPSPPAPSPAFSADSFSDLLRQFDPSLFNTSLFDSLPPFGAHHTEAATGEWDEVQSGLRAADAPPPT
MRVAVTAARPPRAKPAPRRRAAQPSDASPAAQVDLRTLGYSQQQQEKIKPKVRSTVAQHHEALVGHGFT
HAHIVALSQHPAALGTVAVKYQDMIAALPEATHEAIVGVGKQWSGARALEALLTVAGELRGPPLQLDTGQ
LLKIAKRGGVTAVEAVHAWRNALTGAPLNLTPEQVVAIASNNGGKQALETVQRLLPVLCQAHGLTPEQV
VAIASNGGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNNGGKQALETVQRLLPVLCQAHGLTPEQVVA
IASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASN
GGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNNGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIG
GKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNNGGK
QALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGGKQAL
ETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETV
QRLLPVLCQAHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRL
LPVLCQAHGLTPEQVVAIASHDGGRPALESIVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPH
APALIKRTNRRIPERTSHRVADHAQVVRVLGFFQCHSHPAQAFDDAMTQFGMSRHGLLQLFRRVGVTELE
ARSGTLPPASQRWDRILQASGMKRAKPSPTSTQTPDQASLHAFADSLERDLDAPSPMHEGDQTRASASPKK
KRKVEASKMDKKTIVWFRRDLRIEDNPALAAAAHEGSVFPVFIWCPEEEGQFYPGRASRWWMKQSLAHL
SQSLKALGSDLTLIKTHNTISAILDCIRVTGATKVVFNHLYDPVSLVRDHTVKEKLVERGISVQSYNGDLLY
EPWEIYCEKGKPFTSFNSYWKKCLDMSIESVMLPPPWRLMPITAAAEAIWACSIEELGLENEAEKPSNALLT
RAWSPGWSNADKLLNEFIEKQLIDYAKNSKKVVGNSTSLLSPYLHFGEISVRHVFQCARMKQIIWARDKNS
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EGEESADLFLRGIGLREYSRYICFNFPFTHEQSLLSHLRFFPWDADVDKFKAWRQGRTGYPLVDAGMRELW
ATGWMHNRIRVIVSSFAVKFLLLPWKWGMKYFWDTLLDADLECDILGWQYISGSIPDGHELDRLDNPALQ
GAKYDPEGEYIRQWLPELARLPTEWIHHPWDAPLTVLKASGVELGTNYAKPIVDIDTARELLAKAISRTRE
AQIMIGAAP

> CIB1-NLS-VP64_2A_GFP

MNGAIGGDLLLNFPDMSVLERQRAHLKYLNPTFDSPLAGFFADSSMITGGEMDSYLSTAGLNLPMMYGET
TVEGDSRLSISPETTLGTGNFKKRKFDTETKDCNEKKKKMTMNRDDLVEEGEEEKSKITEQNNGSTKSIKK
MKHKAKKEENNFSNDSSKVTKELEKTDYIHVRARRGQATDSHSIAERVRREKISERMKFLQDLVPGCDKIT
GKAGMLDEIINYVQSLQRQIEFLSMKLAIVNPRPDFDMDDIFAKEVASTPMTVVPSPEMVLSGYSHEMVHS
GYSSEMVNSGYLHVNPMQQVNTSSDPLSCFNNGEAPSMWDSHVQNLYGNLGVASPKKKRKVEASGSGR
ADALDDFDLDMLGSDALDDFDLDMLGSDALDDFDLDMLGSDALDDFDLDMLINSRGSGEGRGSLLTCGD
VEENPGPVSKGEELFTGVVPILVELDGDVNGHKFSVSGEGEGDATYGKLTLKFICTTGKLPVPWPTLVTTLT
YGVQCFSRYPDHMKQHDFFKSAMPEGY VQERTIFFKDDGNYKTRAEVKFEGDTLVNRIELKGIDFKEDGNI
LGHKLEYNYNSHNVYIMADKQKNGIKVNFKIRHNIEDGSVQLADHYQQNTPIGDGPVLLPDNHYLSTQSA
LSKDPNEKRDHMVLLEFVTAAGITLGMDELYK

> CIBN-NLS-VP64_2A_GFP

MNGAIGGDLLLNFPDMSVLERQRAHLKYLNPTFDSPLAGFFADSSMITGGEMDSYLSTAGLNLPMMYGET
TVEGDSRLSISPETTLGTGNFKKRKFDTETKDCNEKKKKMTMNRDDLVEEGEEEKSKITEQNNGSTKSIKK
MKHKAKKEENNFSNDSSKVTKELEKTDYIASPKKKRKVEASGSGRADALDDFDLDMLGSDALDDFDLDM
LGSDALDDFDLDMLGSDALDDFDLDMLINSRGSGEGRGSLLTCGDVEENPGPVSKGEELFTGVVPILVELD
GDVNGHKFSVSGEGEGDATYGKLTLKFICTTGKLPVPWPTLVTTLTYGVQCFSRYPDHMKQHDFFKSAMP
EGYVQERTIFFKDDGNYKTRAEVKFEGDTLVNRIELKGIDFKEDGNILGHKLEYNYNSHNVYIMADKQKN
GIKVNFKIRHNIEDGSVQLADHYQQNTPIGDGPVLLPDNHYLSTQSALSKDPNEKRDHMVLLEFVTAAGITL
GMDELYK

> CIB1-NLS-VP16_2A_GFP

MNGAIGGDLLLNFPDMSVLERQRAHLKYLNPTFDSPLAGFFADSSMITGGEMDSYLSTAGLNLPMMYGET
TVEGDSRLSISPETTLGTGNFKKRKFDTETKDCNEKKKKMTMNRDDLVEEGEEEKSKITEQNNGSTKSIKK
MKHKAKKEENNFSNDSSKVTKELEKTDYIHVRARRGQATDSHSIAERVRREKISERMKFLQDLVPGCDKIT
GKAGMLDEIINYVQSLQRQIEFLSMKLAIVNPRPDFDMDDIFAKEVASTPMTVVPSPEMVLSGYSHEMVHS
GYSSEMVNSGYLHVNPMQQVNTSSDPLSCFNNGEAPSMWDSHVQNLYGNLGVASPKKKRKVEASAPPTD
VSLGDELHLDGEDVAMAHADALDDFDLDMLGDGDSPGPGFTPHDSAPYGALDMADFEFEQMFTDALGID
EYGGEFPGIRRSRGSGEGRGSLLTCGDVEENPGPVSKGEELFTGVVPILVELDGDVNGHKFSVSGEGEGDAT
YGKLTLKFICTTGKLPVPWPTLVTTLTYGVQCFSRYPDHMKQHDFFKSAMPEGY VQERTIFFKDDGNYKT
RAEVKFEGDTLVNRIELKGIDFKEDGNILGHKLEYNYNSHNVYIMADKQKNGIKVNFKIRHNIEDGSVQLA
DHYQOQNTPIGDGPVLLPDNHYLSTQSALSKDPNEKRDHMVLLEFVTAAGITLGMDELYK

> CIB1-NLS-p65_2A_GFP
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MNGAIGGDLLLNFPDMSVLERQRAHLKYLNPTFDSPLAGFFADSSMITGGEMDSYLSTAGLNLPMMYGET
TVEGDSRLSISPETTLGTGNFKKRKFDTETKDCNEKKKKMTMNRDDLVEEGEEEKSKITEQNNGSTKSIKK
MKHKAKKEENNFSNDSSKVTKELEKTDYIHVRARRGQATDSHSIAERVRREKISERMKFLQDLVPGCDKIT
GKAGMLDEIINYVQSLQRQIEFLSMKLAIVNPRPDFDMDDIFAKEVASTPMTVVPSPEMVLSGYSHEMVHS
GYSSEMVNSGYLHVNPMQQVNTSSDPLSCFNNGEAPSMWDSHVQNLYGNLGVASPKKKRKVEASPSGQI
SNQALALAPSSAPVLAQTMVPSSAMVPLAQPPAPAPVLTPGPPQSLSAPVPKSTQAGEGTLSEALLHLQFDA
DEDLGALLGNSTDPGVFTDLASVDNSEFQQLLNQGVSMSHSTAEPMLMEYPEAITRLVTGSQRPPDPAPTP
LGTSGLPNGLSGDEDFSSIADMDFSALLSQISSSGQSRGSGEGRGSLLTCGDVEENPGPVSKGEELFTGVVPI
LVELDGDVNGHKFSVSGEGEGDATYGKLTLKFICTTGKLPVPWPTLVTTLTYGVQCFSRYPDHMKQHDFF
KSAMPEGYVQERTIFFKDDGNYKTRAEVKFEGDTLVNRIELKGIDFKEDGNILGHKLEYNYNSHNVYIMAD
KQKNGIKVNFKIRHNIEDGSVQLADHYQQNTPIGDGPVLLPDNHYLSTQSALSKDPNEKRDHMVLLEFVTA
AGITLGMDELYK

> HA-TALE(12mer)-NLS-VP64_2A_GFP

MYPYDVPDYAVDLRTLGYSQQQQEKIKPKVRSTVAQHHEALVGHGFTHAHIVALSQHPAALGTVAVKYQ
DMIAALPEATHEAIVGVGKQWSGARALEALLTVAGELRGPPLQLDTGQLLKIAKRGGVTAVEAVHAWRN
ALTGAPLNLTPEQVVAIASXXGGKQALETVQRLLPVLCQAHGLTPEQVVAIASXXGGKQALETVQRLLPV

LCQAHGLTPEQVVAIASXXGGKQALETVQRLLPVLCQAHGLTPEQVVAIASXXGGKQALETVQRLLPVLC
QAHGLTPEQVVAIASXXGGKQALETVQRLLPVLCQAHGLTPEQVVAIASXXGGKQALETVQRLLPVLCQA
HGLTPEQVVAIASXXGGKQALETVQRLLPVLCQAHGLTPEQVVAIASXXGGKQALETVQRLLPVLCQAHG
LTPEQVVAIASXXGGKQALETVQRLLPVLCQAHGLTPEQVVAIASXXGGKQALETVQRLLPVLCQAHGLT
PEQVVAIASXXGGKQALETVQRLLPVLCQAHGLTPEQVVAIASXXGGKQALETVQRLLPVLCQAHGLTPE

QVVAIASXXGGRPALESIVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPALIKRTNRRIP

ERTSHRVAASPKKKRKVEASGSGRADALDDFDLDMLGSDALDDFDLDMLGSDALDDFDLDMLGSDALD

DFDLDMLINSRGSGEGRGSLLTCGDVEENPGPVSKGEELFTGVVPILVELDGDVNGHKFSVSGEGEGDATY
GKLTLKFICTTGKLPVPWPTLVTTLTYGVQCFSRYPDHMKQHDFFKSAMPEGY VQERTIFFKDDGNYKTR

AEVKFEGDTLVNRIELKGIDFKEDGNILGHKLEYNYNSHNVYIMADKQKNGIKVNFKIRHNIEDGSVQLAD
HYQQNTPIGDGPVLLPDNHYLSTQSALSKDPNEKRDHMVLLEFVTAAGITLGMDELYK

> HA-TALE(12mer)-NLS-SID4X_2A_phiLOV2.1

MYPYDVPDYAVDLRTLGYSQQQQEKIKPKVRSTVAQHHEALVGHGFTHAHIVALSQHPAALGTVAVKYQ
DMIAALPEATHEAIVGVGKQWSGARALEALLTVAGELRGPPLQLDTGQLLKIAKRGGVTAVEAVHAWRN

ALTGAPLNLTPEQVVAIASXXGGKQALETVQRLLPVLCQAHGLTPEQVVAIASXXGGKQALETVQRLLPV

LCQAHGLTPEQVVAIASXXGGKQALETVQRLLPVLCQAHGLTPEQVVAIASXXGGKQALETVQRLLPVLC

QAHGLTPEQVVAIASXXGGKQALETVQRLLPVLCQAHGLTPEQVVAIASXXGGKQALETVQRLLPVLCQA
HGLTPEQVVAIASXXGGKQALETVQRLLPVLCQAHGLTPEQVVAIASXXGGKQALETVQRLLPVLCQAHG
LTPEQVVAIASXXGGKQALETVQRLLPVLCQAHGLTPEQVVAIASXXGGKQALETVQRLLPVLCQAHGLT

PEQVVAIASXXGGKQALETVQRLLPVLCQAHGLTPEQVVAIASXXGGKQALETVQRLLPVLCQAHGLTPE

QVVAIASXXGGRPALESIVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPALIKRTNRRIP

ERTSHRVAASPKKKRKVEASPKKKRKVEASGSGMNIQMLLEAADYLERREREAEHGY ASMLPGSGMNIQ

MLLEAADYLERREREAEHGYASMLPGSGMNIQMLLEAADYLERREREAEHGYASMLPGSGMNIQMLLEA
ADYLERREREAEHGYASMLPSRSRGSGEGRGSLLTCGDVEENPGPIEKSFVITDPRLPDYPIIFASDGFLELTE
YSREEIMGRNARFLQGPETDQATVQKIRDAIRDQRETTVQLINYTKSGKKFWNLLHLQPVRDRKGGLQYFI
GVQLVGSDHV
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> HA-TALE(12mer)-NLS-CIB1

MYPYDVPDYAVDLRTLGYSQQQQEKIKPKVRSTVAQHHEALVGHGFTHAHIVALSQHPAALGTVAVKYQ
DMIAALPEATHEAIVGVGKQWSGARALEALLTVAGELRGPPLQLDTGQLLKIAKRGGVTAVEAVHAWRN
ALTGAPLNLTPEQVVAIASXXGGKQALETVQRLLPVLCQAHGLTPEQVVAIASXXGGKQALETVQRLLPV
LCQAHGLTPEQVVAIASXXGGKQALETVQRLLPVLCQAHGLTPEQVVAIASXXGGKQALETVQRLLPVLC
QAHGLTPEQVVAIASXXGGKQALETVQRLLPVLCQAHGLTPEQVVAIASXXGGKQALETVQRLLPVLCQA
HGLTPEQVVAIASXXGGKQALETVQRLLPVLCQAHGLTPEQVVAIASXXGGKQALETVQRLLPVLCQAHG
LTPEQVVAIASXXGGKQALETVQRLLPVLCQAHGLTPEQVVAIASXXGGKQALETVQRLLPVLCQAHGLT
PEQVVAIASXXGGKQALETVQRLLPVLCQAHGLTPEQVVAIASXXGGKQALETVQRLLPVLCQAHGLTPE
QVVAIASXXGGRPALESIVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPALIKRTNRRIP
ERTSHRVAASPKKKRKVEASNGAIGGDLLLNFPDMSVLERQRAHLKYLNPTFDSPLAGFFADSSMITGGEM
DSYLSTAGLNLPMMYGETTVEGDSRLSISPETTLGTGNFKKRKFDTETKDCNEKKKKMTMNRDDLVEEGE
EEKSKITEQNNGSTKSIKKMKHKAKKEENNFSNDSSKVTKELEKTDYTHVRARRGQATDSHSIAERVRREKI
SERMKFLQDLVPGCDKITGKAGMLDEIINYVQSLQRQIEFLSMKLAIVNPRPDFDMDDIFAKEVASTPMTV
VPSPEMVLSGYSHEMVHSGYSSEMVNSGYLHVNPMQQVNTSSDPLSCFNNGEAPSMWDSHVQNLYGNLG
\Y%

> CRY2PHR-NLS-VP64_2A_GFP

MKMDKKTIVWFRRDLRIEDNPALAAAAHEGSVFPVFIWCPEEEGQFYPGRASRWWMKQSLAHLSQSLKA
LGSDLTLIKTHNTISAILDCIRVTGATKVVFNHLYDPVSLVRDHTVKEKLVERGISVQSYNGDLLYEPWEILY
CEKGKPFTSFNSYWKKCLDMSIESVMLPPPWRLMPITAAAEAIWACSIEELGLENEAEKPSNALLTRAWSP
GWSNADKLLNEFIEKQLIDYAKNSKKVVGNSTSLLSPYLHFGEISVRHVFQCARMKQIIWARDKNSEGEES
ADLFLRGIGLREYSRYICFNFPFTHEQSLLSHLRFFPWDADVDKFKAWRQGRTGYPLVDAGMRELWATGW
MHNRIRVIVSSFAVKFLLLPWKWGMKYFWDTLLDADLECDILGWQYISGSIPDGHELDRLDNPALQGAKY
DPEGEYIRQWLPELARLPTEWIHHPWDAPLTVLKASGVELGTNYAKPIVDIDTARELLAKAISRTREAQIMI
GAAPASPKKKRKVEASGSGRADALDDFDLDMLGSDALDDFDLDMLGSDALDDFDLDMLGSDALDDFDL
DMLINSRGSGEGRGSLLTCGDVEENPGPVSKGEELFTGVVPILVELDGDVNGHKFSVSGEGEGDATYGKLT
LKFICTTGKLPVPWPTLVTTLTYGVQCFSRYPDHMKQHDFFKSAMPEGY VQERTIFFKDDGNYKTRAEVKF
EGDTLVNRIELKGIDFKEDGNILGHKLEYNYNSHNVYIMADKQKNGIKVNFKIRHNIEDGSVQLADHYQQN
TPIGDGPVLLPDNHYLSTQSALSKDPNEKRDHMVLLEFVTAAGITLGMDELYKV

> CRY2PHR-NLS-SID4X_2A_phiLOV2.1

MKMDKKTIVWFRRDLRIEDNPALAAAAHEGSVFPVFIWCPEEEGQFYPGRASRWWMKQSLAHLSQSLKA

LGSDLTLIKTHNTISAILDCIRVTGATKVVFNHLYDPVSLVRDHTVKEKLVERGISVQSYNGDLLYEPWEIY

CEKGKPFTSFNSYWKKCLDMSIESVMLPPPWRLMPITAAAEATWACSIEELGLENEAEKPSNALLTRAWSP

GWSNADKLLNEFIEKQLIDYAKNSKKVVGNSTSLLSPYLHFGEISVRHVFQCARMKQIIWARDKNSEGEES

ADLFLRGIGLREYSRYICFNFPFTHEQSLLSHLRFFPWDADVDKFKAWRQGRTGYPLVDAGMRELWATGW
MHNRIRVIVSSFAVKFLLLPWKWGMKYFWDTLLDADLECDILGWQYISGSIPDGHELDRLDNPALQGAKY
DPEGEYIRQWLPELARLPTEWIHHPWDAPLTVLKASGVELGTNYAKPIVDIDTARELLAKAISRTREAQIMI

GAAPASPKKKRKVEASGSGMNIQMLLEAADYLERREREAEHGYASMLPGSGMNIQMLLEAADYLERRER
EAEHGYASMLPGSGMNIQMLLEAADYLERREREAEHGYASMLPGSGMNIQMLLEAADYLERREREAEHG
YASMLPSRSRGSGEGRGSLLTCGDVEENPGPIEKSFVITDPRLPDYPIIFASDGFLELTEY SREEIMGRNARFL
QGPETDQATVQKIRDAIRDQRETTVQLINYTKSGKKFWNLLHLQPVRDRKGGLQYFIGVQLVGSDHV
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> TALE(KLF4)-NLS-CRY2PHR

MSRTRLPSPPAPSPAFSADSFSDLLRQFDPSLFNTSLFDSLPPFGAHHTEAATGEWDEVQSGLRAADAPPPT
MRVAVTAARPPRAKPAPRRRAAQPSDASPAAQVDLRTLGYSQQQQEKIKPKVRSTVAQHHEALVGHGFT
HAHIVALSQHPAALGTVAVKYQDMIAALPEATHEAIVGVGKQWSGARALEALLTVAGELRGPPLQLDTGQ
LLKIAKRGGVTAVEAVHAWRNALTGAPLNLTPEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPEQV
VAIASHDGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPEQVVA
IASNGGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIAS
HDGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNG
GGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGG
KQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQA
LETVQRLLPVLCQAHGLTPEQVVAIASHDGGRPALESIVAQLSRPDPALAALTNDHLVALACLGGRPALDA
VKKGLPHAPALIKRTNRRIPERTSHRVADHAQVVRVLGFFQCHSHPAQAFDDAMTQFGMSRHGLLQLFRR
VGVTELEARSGTLPPASQRWDRILQASGMKRAKPSPTSTQTPDQASLHAFADSLERDLDAPSPMHEGDQTR
ASASPKKKRKVEASKMDKKTIVWFRRDLRIEDNPALAAAAHEGSVFPVFIWCPEEEGQFYPGRASRWWM
KQSLAHLSQSLKALGSDLTLIKTHNTISAILDCIRVTGATKVVFNHLYDPVSLVRDHTVKEKLVERGISVQS
YNGDLLYEPWEIYCEKGKPFTSFNSY WKKCLDMSIESVMLPPPWRLMPITAAAEAIWACSIEELGLENEAE
KPSNALLTRAWSPGWSNADKLLNEFIEKQLIDY AKNSKKVVGNSTSLLSPYLHFGEISVRHVFQCARMKQII
WARDKNSEGEESADLFLRGIGLREY SRYICFNFPFTHEQSLLSHLRFFPWDADVDKFKAWRQGRTGYPLVD
AGMRELWATGWMHNRIRVIVSSFAVKFLLLPWKWGMKYFWDTLLDADLECDILGWQYISGSIPDGHELD
RLDNPALQGAKYDPEGEYIRQWLPELARLPTEWIHHPWDAPLTVLKASGVELGTNYAKPIVDIDTARELLA
KAISRTREAQIMIGAAP

> HA-NLS-TALE(p11, N136)-SID

MYPYDVPDYASPKKKRKVEASVDLRTLGYSQQQQEKIKPKVRSTVAQHHEALVGHGFTHAHIVALSQHP
AALGTVAVKYQDMIAALPEATHEAIVGVGKQWSGARALEALLTVAGELRGPPLQLDTGQLLKIAKRGGV
TAVEAVHAWRNALTGAPLNLTPEQVVAIASNNGGKQALETVQRLLPVLCQAHGLTPEQVVAIASHDGGK
QALETVQRLLPVLCQAHGLTPEQVVAIASHDGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGGKQA
LETVQRLLPVLCQAHGLTPEQVVAIASNNGGKQALETVQRLLPVLCQAHGLTPEQVVAIASHDGGKQALE
TVQRLLPVLCQAHGLTPEQVVAIASHDGGKQALETVQRLLPVLCQAHGLTPEQVVAIASHDGGKQALETV
QRLLPVLCQAHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPEQVVAIASHDGGKQALETVQR
LLPVLCQAHGLTPEQVVAIASHDGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLP
VLCQAHGLTPEQVVAIASNNGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNNGGKQALETVQRLLPVL
CQAHGLTPEQVVAIASHDGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQ
AHGLTPEQVVAIASHDGGKQALETVQRLLPVLCQAHGLTPEQVVAIASHDGGKQALETVQRLLPVLCQAH
GLTPEQVVAIASHDGGRPALESIVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPALIKRT
NRRIPERTSHRVADHAQVVRVLGFFQCHSHPAQAFDDAMTQFGMSRHGLLQLFRRVGVTELEARSGTLPP
ASQRWDRILQASGMKRAKPSPTSTQTPDQASLHAFADSLERDLDAPSPMHEGDQTRASASGSGMNIQMLL
EAADYLERREREAEHGYASMLP.

> HA-NLS-TALE(p11, N136)-SID4X

MYPYDVPDYASPKKKRKVEASVDLRTLGYSQQQQEKIKPKVRSTVAQHHEALVGHGFTHAHIVALSQHP
AALGTVAVKYQDMIAALPEATHEAIVGVGKQWSGARALEALLTVAGELRGPPLQLDTGQLLKIAKRGGV
TAVEAVHAWRNALTGAPLNLTPEQVVAIASNNGGKQALETVQRLLPVLCQAHGLTPEQVVAIASHDGGK
QALETVQRLLPVLCQAHGLTPEQVVAIASHDGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGGKQA
LETVQRLLPVLCQAHGLTPEQVVAIASNNGGKQALETVQRLLPVLCQAHGLTPEQVVAIASHDGGKQALE
TVQRLLPVLCQAHGLTPEQVVAIASHDGGKQALETVQRLLPVLCQAHGLTPEQVVAIASHDGGKQALETV
QRLLPVLCQAHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPEQVVAIASHDGGKQALETVQR
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LLPVLCQAHGLTPEQVVAIASHDGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLP
VLCQAHGLTPEQVVAIASNNGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNNGGKQALETVQRLLPVL
CQAHGLTPEQVVAIASHDGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQ
AHGLTPEQVVAIASHDGGKQALETVQRLLPVLCQAHGLTPEQVVAIASHDGGKQALETVQRLLPVLCQAH
GLTPEQVVAIASHDGGRPALESIVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPALIKRT
NRRIPERTSHRVADHAQVVRVLGFFQCHSHPAQAFDDAMTQFGMSRHGLLQLFRRVGVTELEARSGTLPP
ASQRWDRILQASGMKRAKPSPTSTQTPDQASLHAFADSLERDLDAPSPMHEGDQTRASASGSGMNIQMLL
EAADYLERREREAEHGYASMLPGSGMNIQMLLEAADYLERREREAEHGYASMLPGSGMNIQMLLEAADY
LERREREAEHGYASMLPGSGMNIQMLLEAADYLERREREAEHGYASMLPSR

>HA-TALE(ng2, C63)-GS-cibl-mutNLS

YPYDVPDYASRTRLPSPPAPSPAFSADSFSDLLRQFDPSLFNTSLFDSLPPFGAHHTEAATGEWDEVQSGLR
AADAPPPTMRVAVTAARPPRAKPAPRRRAAQPSDASPAAQVDLRTLGYSQQQQEKIKPKVRSTVAQHHEA
LVGHGFTHAHIVALSQHPAALGTVAVKYQDMIAALPEATHEAIVGVGKQWSGARALEALLTVAGELRGPP
LQLDTGQLLKIAKRGGVTAVEAVHAWRNALTGAPLNLTPEQVVAIASNGGGKQALETVQRLLPVLCQAH
GLTPEQVVAIASNNGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLT
PEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPEQ
VVAIASNNGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVV
AIASNGGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNNGGKQALETVQRLLPVLCQAHGLTPEQV VAL
ASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPEQVVAIASN
IGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGG
KQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASHDGGRPA
LESIVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPALIKRTNRRIPERTSHRVAASGGGG
SGGGGSNGAIGGDLLLNFPDMSVLERQRAHLKYLNPTFDSPLAGFFADSSMITGGEMDSYLSTAGLNLPM
MYGETTVEGDSRLSISPETTLGTGNFKAAKFDTETKDCNEAAKKMTMNRDDLVEEGEEEK SKITEQNNGS
TKSIKKMKHKAKKEENNFSNDSSKVTKELEKTDYIHVRARRGQATDSHSIAERVRREKISERMKFLQDLVP
GCDKITGKAGMLDEIINYVQSLQRQIEFLSMKLAIVNPRPDFDMDDIFAKEVASTPMTVVPSPEMVLSGYSH
EMVHSGYSSEMVNSGYLHVNPMQQVNTSSDPLSCFNNGEAPSMWDSHVQNLYGNLGV

> HA-TALE(ng2, C63)-wNES-cib1-mutNLS

YPYDVPDYASRTRLPSPPAPSPAFSADSFSDLLRQFDPSLFNTSLFDSLPPFGAHHTEAATGEWDEVQSGLR
AADAPPPTMRVAVTAARPPRAKPAPRRRAAQPSDASPAAQVDLRTLGYSQQQQEKIKPKVRSTVAQHHEA
LVGHGFTHAHIVALSQHPAALGTVAVKYQDMIAALPEATHEAIVGVGKQWSGARALEALLTVAGELRGPP
LQLDTGQLLKIAKRGGVTAVEAVHAWRNALTGAPLNLTPEQVVAIASNGGGKQALETVQRLLPVLCQAH
GLTPEQVVAIASNNGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLT
PEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPEQ
VVAIASNNGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVV
AIASNGGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNNGGKQALETVQRLLPVLCQAHGLTPEQV VAL
ASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPEQVVAIASN
IGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGG
KQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASHDGGRPA
LESIVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPALIKRTNRRIPERTSHRVAASLYPER
LRRILTNGAIGGDLLLNFPDMSVLERQRAHLKYLNPTFDSPLAGFFADSSMITGGEMDSYLSTAGLNLPMM
YGETTVEGDSRLSISPETTLGTGNFKAAKFDTETKDCNEAAKKMTMNRDDLVEEGEEEKSKITEQNNGSTK
SIKKMKHKAKKEENNFSNDSSKVTKELEKTDYIHVRARRGQATDSHSIAERVRREKISERMKFLQDLVPGC
DKITGKAGMLDEIINY VQSLQRQIEFLSMKLAIVNPRPDFDMDDIFAKEVASTPMTVVPSPEMVLSGYSHEM
VHSGYSSEMVNSGYLHVNPMQQVNTSSDPLSCFNNGEAPSMWDSHVQNLYGNLGV
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> HA-TALE(ng2, C63)-mNES-cib1-mutNLS

YPYDVPDYASRTRLPSPPAPSPAFSADSFSDLLRQFDPSLFNTSLFDSLPPFGAHHTEAATGEWDEVQSGLR
AADAPPPTMRVAVTAARPPRAKPAPRRRAAQPSDASPAAQVDLRTLGYSQQQQEKIKPKVRSTVAQHHEA
LVGHGFTHAHIVALSQHPAALGTVAVKYQDMIAALPEATHEAIVGVGKQWSGARALEALLTVAGELRGPP
LQLDTGQLLKIAKRGGVTAVEAVHAWRNALTGAPLNLTPEQVVAIASNGGGKQALETVQRLLPVLCQAH
GLTPEQVVAIASNNGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLT
PEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPEQ
VVAIASNNGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVV
AIASNGGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNNGGKQALETVQRLLPVLCQAHGLTPEQVVAI
ASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPEQVVAIASN
IGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGG
KQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASHDGGRPA
LESIVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPALIKRTNRRIPERTSHRVAASLQLPP
LERLTLNGAIGGDLLLNFPDMSVLERQRAHLKYLNPTFDSPLAGFFADSSMITGGEMDSYLSTAGLNLPMM
YGETTVEGDSRLSISPETTLGTGNFKAAKFDTETKDCNEAAKKMTMNRDDLVEEGEEEKSKITEQNNGSTK
SIKKMKHKAKKEENNFSNDSSKVTKELEKTDYIHVRARRGQATDSHSIAERVRREKISERMKFLQDLVPGC
DKITGKAGMLDEIINY VQSLQRQIEFLSMKLAIVNPRPDFDMDDIFAKEVASTPMTVVPSPEMVLSGYSHEM
VHSGYSSEMVNSGYLHVNPMQQVNTSSDPLSCFNNGEAPSMWDSHVQNLYGNLGV

> HA-TALE(ng2, C63)-ptk2NES-cib1-mutNLS

YPYDVPDYASRTRLPSPPAPSPAFSADSFSDLLRQFDPSLFNTSLFDSLPPFGAHHTEAATGEWDEVQSGLR
AADAPPPTMRVAVTAARPPRAKPAPRRRAAQPSDASPAAQVDLRTLGYSQQQQEKIKPKVRSTVAQHHEA
LVGHGFTHAHIVALSQHPAALGTVAVKYQDMIAALPEATHEAIVGVGKQWSGARALEALLTVAGELRGPP
LQLDTGQLLKIAKRGGVTAVEAVHAWRNALTGAPLNLTPEQVVAIASNGGGKQALETVQRLLPVLCQAH
GLTPEQVVAIASNNGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLT
PEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPEQ
VVAIASNNGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVV
AIASNGGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNNGGKQALETVQRLLPVLCQAHGLTPEQV VAL
ASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPEQVVAIASN
IGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGG
KQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASHDGGRPA
LESIVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPALIKRTNRRIPERTSHRVAASLDLAS
LILNGAIGGDLLLNFPDMSVLERQRAHLKYLNPTFDSPLAGFFADSSMITGGEMDSYLSTAGLNLPMMYGE
TTVEGDSRLSISPETTLGTGNFKAAKFDTETKDCNEA AKKMTMNRDDLVEEGEEEKSKITEQNNGSTKSIK
KMKHKAKKEENNFSNDSSKVTKELEKTDYIHVRARRGQATDSHSIAERVRREKISERMKFLQDLVPGCDKI
TGKAGMLDEIINY VQSLQRQIEFLSMKLAIVNPRPDFDMDDIFAKEVASTPMTVVPSPEMVLSGYSHEMVH
SGYSSEMVNSGYLHVNPMQQVNTSSDPLSCFNNGEAPSMWDSHVQNLYGNLGV

> HA-TALE(ng2, C63)-mapkkNES-cibl1-mutNLS

YPYDVPDYASRTRLPSPPAPSPAFSADSFSDLLRQFDPSLFNTSLFDSLPPFGAHHTEAATGEWDEVQSGLR
AADAPPPTMRVAVTAARPPRAKPAPRRRAAQPSDASPAAQVDLRTLGYSQQQQEKIKPKVRSTVAQHHEA
LVGHGFTHAHIVALSQHPAALGTVAVKYQDMIAALPEATHEAIVGVGKQWSGARALEALLTVAGELRGPP
LQLDTGQLLKIAKRGGVTAVEAVHAWRNALTGAPLNLTPEQVVAIASNGGGKQALETVQRLLPVLCQAH
GLTPEQVVAIASNNGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLT
PEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPEQ
VVAIASNNGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVV
AIASNGGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNNGGKQALETVQRLLPVLCQAHGLTPEQVVAI
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ASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPEQVVAIASN
IGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGG
KQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASHDGGRPA
LESIVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPALIKRTNRRIPERTSHRVAASLQKK
LEELELNGAIGGDLLLNFPDMSVLERQRAHLKYLNPTFDSPLAGFFADSSMITGGEMDSYLSTAGLNLPMM
YGETTVEGDSRLSISPETTLGTGNFKAAKFDTETKDCNEAAKKMTMNRDDLVEEGEEEKSKITEQNNGSTK
SIKKMKHKAKKEENNFSNDSSKVTKELEKTDYIHVRARRGQATDSHSIAERVRREKISERMKFLQDLVPGC
DKITGKAGMLDEIINY VQSLQRQIEFLSMKLAIVNPRPDFDMDDIFAKEVASTPMTVVPSPEMVLSGYSHEM
VHSGYSSEMVNSGYLHVNPMQQVNTSSDPLSCFNNGEAPSMWDSHVQNLYGNLGV

> HA-TALE(ng2, C63)-GS-cib1A3-mutNLS

YPYDVPDYASRTRLPSPPAPSPAFSADSFSDLLRQFDPSLFNTSLFDSLPPFGAHHTEAATGEWDEVQSGLR
AADAPPPTMRVAVTAARPPRAKPAPRRRAAQPSDASPAAQVDLRTLGYSQQQQEKIKPKVRSTVAQHHEA
LVGHGFTHAHIVALSQHPAALGTVAVKYQDMIAALPEATHEAIVGVGKQWSGARALEALLTVAGELRGPP
LQLDTGQLLKIAKRGGVTAVEAVHAWRNALTGAPLNLTPEQVVAIASNGGGKQALETVQRLLPVLCQAH
GLTPEQVVAIASNNGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLT
PEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPEQ
VVAIASNNGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVV
AIASNGGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNNGGKQALETVQRLLPVLCQAHGLTPEQV VAL
ASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPEQVVAIASN
IGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGG
KQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASHDGGRPA
LESIVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPALIKRTNRRIPERTSHRVAASGGGG
SGGGGSNGAIGGDLLLNFPDMSVLERQRAHLKYLNPTFDSPLAGFFADSSMITGGEMDSYLSTAGLNLPM
MYGETTVEGDSRLSISPETTLGTGNFKAAKFDTETKDCNEAAKKMTMNRDDLVEEGEEEK SKITEQNNGS
TKSIKKMKHKAKKEENNFSNDSSKVTKELEKTDYTHVRARRGQATDSHSIAERVRREKISERMKFLQDLVP
GCDKITGKAGMLDEIINYVQSLQRQIEFLSMKLAIVNPRPDFDMDDIFAKEVASTPMTVVPSPEMVLSGYSH
EMVHSGYSSEMVNSGYLHVNPMQQVNTSS

> HA-TALE(ng2, C63)-wNLS-cib1A3-mutNLS

YPYDVPDYASRTRLPSPPAPSPAFSADSFSDLLRQFDPSLFNTSLFDSLPPFGAHHTEAATGEWDEVQSGLR
AADAPPPTMRVAVTAARPPRAKPAPRRRAAQPSDASPAAQVDLRTLGYSQQQQEKIKPKVRSTVAQHHEA
LVGHGFTHAHIVALSQHPAALGTVAVKYQDMIAALPEATHEAIVGVGKQWSGARALEALLTVAGELRGPP
LQLDTGQLLKIAKRGGVTAVEAVHAWRNALTGAPLNLTPEQVVAIASNGGGKQALETVQRLLPVLCQAH
GLTPEQVVAIASNNGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLT
PEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPEQ
VVAIASNNGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVV
AIASNGGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNNGGKQALETVQRLLPVLCQAHGLTPEQV VAL
ASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPEQVVAIASN
IGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGG
KQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASHDGGRPA
LESIVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPALIKRTNRRIPERTSHRVAASLYPER
LRRILTNGAIGGDLLLNFPDMSVLERQRAHLKYLNPTFDSPLAGFFADSSMITGGEMDSYLSTAGLNLPMM
YGETTVEGDSRLSISPETTLGTGNFKAAKFDTETKDCNEAAKKMTMNRDDLVEEGEEEKSKITEQNNGSTK
SIKKMKHKAKKEENNFSNDSSKVTKELEKTDYIHVRARRGQATDSHSIAERVRREKISERMKFLQDLVPGC
DKITGKAGMLDEIINY VQSLQRQIEFLSMKLAIVNPRPDFDMDDIFAKEVASTPMTVVPSPEMVLSGYSHEM
VHSGYSSEMVNSGYLHVNPMQQVNTSS

23



> HA-TALE(ng2, C63)-mNLS-cib1A3-mutNLS

YPYDVPDYASRTRLPSPPAPSPAFSADSFSDLLRQFDPSLFNTSLFDSLPPFGAHHTEAATGEWDEVQSGLR
AADAPPPTMRVAVTAARPPRAKPAPRRRAAQPSDASPAAQVDLRTLGYSQQQQEKIKPKVRSTVAQHHEA
LVGHGFTHAHIVALSQHPAALGTVAVKYQDMIAALPEATHEAIVGVGKQWSGARALEALLTVAGELRGPP
LQLDTGQLLKIAKRGGVTAVEAVHAWRNALTGAPLNLTPEQVVAIASNGGGKQALETVQRLLPVLCQAH
GLTPEQVVAIASNNGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLT
PEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPEQ
VVAIASNNGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVV
AIASNGGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNNGGKQALETVQRLLPVLCQAHGLTPEQVVAI
ASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPEQVVAIASN
IGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGG
KQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASHDGGRPA
LESIVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPALIKRTNRRIPERTSHRVAASSPKKK
RKVEASNGAIGGDLLLNFPDMSVLERQRAHLKYLNPTFDSPLAGFFADSSMITGGEMDSYLSTAGLNLPM
MYGETTVEGDSRLSISPETTLGTGNFKAAKFDTETKDCNEAAKKMTMNRDDLVEEGEEEK SKITEQNNGS
TKSIKKMKHKAKKEENNFSNDSSKVTKELEKTDYIHVRARRGQATDSHSIAERVRREKISERMKFLQDLVP
GCDKITGKAGMLDEIINYVQSLQRQIEFLSMKLAIVNPRPDFDMDDIFAKEVASTPMTVVPSPEMVLSGYSH
EMVHSGYSSEMVNSGYLHVNPMQQVNTSS

> HA-TALE(ng2, C63)-GS-cibl-mutNLS-mutbHLH

YPYDVPDYASRTRLPSPPAPSPAFSADSFSDLLRQFDPSLFNTSLFDSLPPFGAHHTEAATGEWDEVQSGLR
AADAPPPTMRVAVTAARPPRAKPAPRRRAAQPSDASPAAQVDLRTLGYSQQQQEKIKPKVRSTVAQHHEA
LVGHGFTHAHIVALSQHPAALGTVAVKYQDMIAALPEATHEAIVGVGKQWSGARALEALLTVAGELRGPP
LQLDTGQLLKIAKRGGVTAVEAVHAWRNALTGAPLNLTPEQVVAIASNGGGKQALETVQRLLPVLCQAH
GLTPEQVVAIASNNGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLT
PEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPEQ
VVAIASNNGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVV
AIASNGGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNNGGKQALETVQRLLPVLCQAHGLTPEQV VAL
ASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPEQVVAIASN
IGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGG
KQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASHDGGRPA
LESIVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPALIKRTNRRIPERTSHRVAASGGGG
SGGGGSNGAIGGDLLLNFPDMSVLERQRAHLKYLNPTFDSPLAGFFADSSMITGGEMDSYLSTAGLNLPM
MYGETTVEGDSRLSISPETTLGTGNFKAAKFDTETKDCNEAAKKMTMNRDDLVEEGEEEK SKITEQNNGS
TKSIKKMKHKAKKEENNFSNDSSKVTKELEKTDYIHVRARAAQATDSHSIAEAVAREKISERMKFLQDLVP
GCDKITGKAGMLDEIINYVQSLQRQIEFLSMKLAIVNPRPDFDMDDIFAKEVASTPMTVVPSPEMVLSGYSH
EMVHSGYSSEMVNSGYLHVNPMQQVNTSSDPLSCFNNGEAPSMWDSHVQNLYGNLGV

> HA-TALE(ng2, C63)-wNES-cib1-mutNLS-mutbHLH

SRTRLPSPPAPSPAFSADSFSDLLRQFDPSLFNTSLFDSLPPFGAHHTEAATGEWDEVQSGLRAADAPPPTMR
VAVTAARPPRAKPAPRRRAAQPSDASPAAQVDLRTLGYSQQQQEKIKPKVRSTVAQHHEALVGHGFTHAH
IVALSQHPAALGTVAVKYQDMIAALPEATHEAIVGVGKQWSGARALEALLTVAGELRGPPLQLDTGQLLK
IAKRGGVTAVEAVHAWRNALTGAPLNLTPEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPEQVVAIA
SNNGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNI

GGKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNNGG
KQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGGKQ

ALETVQRLLPVLCQAHGLTPEQVVAIASNNGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALE
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TVQRLLPVLCQAHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQ
RLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGGKQALETVQRLL
PVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASHDGGRPALESIVAQLSRPD
PALAALTNDHLVALACLGGRPALDAVKKGLPHAPALIKRTNRRIPERTSHRVAASLYPERLRRILTNGAIGG
DLLLNFPDMSVLERQRAHLKYLNPTFDSPLAGFFADSSMITGGEMDSYLSTAGLNLPMMYGETTVEGDSR
LSISPETTLGTGNFKAAKFDTETKDCNEA AKKMTMNRDDLVEEGEEEKSKITEQNNGSTKSIKKMKHKAK
KEENNFSNDSSKVTKELEKTDYIHVRARAAQATDSHSIAEAVAREKISERMKFLQDLVPGCDKITGKAGML
DEIINY VQSLQRQIEFLSMKLAIVNPRPDFDMDDIFAKEVASTPMTVVPSPEMVLSGYSHEMVHSGYSSEMV
NSGYLHVNPMQQVNTSSDPLSCFNNGEAPSMWDSHVQNLYGNLGV

> HA-TALE(ng2, C63)-GS-cib1A1-mutNLS

YPYDVPDYASRTRLPSPPAPSPAFSADSFSDLLRQFDPSLFNTSLFDSLPPFGAHHTEAATGEWDEVQSGLR
AADAPPPTMRVAVTAARPPRAKPAPRRRAAQPSDASPAAQVDLRTLGYSQQQQEKIKPKVRSTVAQHHEA
LVGHGFTHAHIVALSQHPAALGTVAVKYQDMIAALPEATHEAIVGVGKQWSGARALEALLTVAGELRGPP
LQLDTGQLLKIAKRGGVTAVEAVHAWRNALTGAPLNLTPEQVVAIASNGGGKQALETVQRLLPVLCQAH
GLTPEQVVAIASNNGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLT
PEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPEQ
VVAIASNNGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVV
AIASNGGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNNGGKQALETVQRLLPVLCQAHGLTPEQV VAL
ASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPEQVVAIASN
IGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGG
KQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASHDGGRPA
LESIVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPALIKRTNRRIPERTSHRVAASGGGG
SGGGGSNGAIGGDLLLNFPDMSVLERQRAHLKYLNPTFDSPLAGFFADSSMITGGEMDSYLSTAGLNLPM
MYGETTVEGDSRLSISPETTLGTGNFKAAKFDTETKDCNEAAKKMTMNRDDLVEEGEEEK SKITEQNNGS
TKSIKKMKHKAKKEENNFSNDSSKVTKELEKTDYIHVRARRGQATDSHSIAERVRREKISERMKFLQDLVP
GCDKITGKAGMLDEIINY VQSLQRGGSVASTPMTVVPSPEMVLSGY SHEMVHSGYSSEMVNSGYLHVNPM
QQVNTSSDPLSCFNNGEAPSMWDSHVQNLYGNLGV

> HA-TALE(ng2, C63)-wNLS-cib1A1l-mutNLS

YPYDVPDYASRTRLPSPPAPSPAFSADSFSDLLRQFDPSLFNTSLFDSLPPFGAHHTEAATGEWDEVQSGLR
AADAPPPTMRVAVTAARPPRAKPAPRRRAAQPSDASPAAQVDLRTLGYSQQQQEKIKPKVRSTVAQHHEA
LVGHGFTHAHIVALSQHPAALGTVAVKYQDMIAALPEATHEAIVGVGKQWSGARALEALLTVAGELRGPP
LQLDTGQLLKIAKRGGVTAVEAVHAWRNALTGAPLNLTPEQVVAIASNGGGKQALETVQRLLPVLCQAH
GLTPEQVVAIASNNGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLT
PEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPEQ
VVAIASNNGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVV
AIASNGGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNNGGKQALETVQRLLPVLCQAHGLTPEQV VAL
ASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPEQVVAIASN
IGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGG
KQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASHDGGRPA
LESIVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPALIKRTNRRIPERTSHRVAASLYPER
LRRILTNGAIGGDLLLNFPDMSVLERQRAHLKYLNPTFDSPLAGFFADSSMITGGEMDSYLSTAGLNLPMM
YGETTVEGDSRLSISPETTLGTGNFKAAKFDTETKDCNEAAKKMTMNRDDLVEEGEEEKSKITEQNNGSTK
SIKKMKHKAKKEENNFSNDSSKVTKELEKTDYIHVRARRGQATDSHSIAERVRREKISERMKFLQDLVPGC
DKITGKAGMLDEIINYVQSLQRGGSGEEEKSKITEQNNGSTKSIKKMKHKAKKEENNFSNDSSKVTKELEK
TDYIHVRARRGQATDSHSIAERVRREKISERMKFLQDLVPGCDKITGKAGMLDEIINYVQSLQRGGSVASTP
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MTVVPSPEMVLSGYSHEMVHSGYSSEMVNSGYLHVNPMQQVNTSSDPLSCFNNGEAPSMWDSHVQNLY
GNLGV

> HA-TALE(ng2, C63)-GS-cib1A2-mutNLS

YPYDVPDYASRTRLPSPPAPSPAFSADSFSDLLRQFDPSLFNTSLFDSLPPFGAHHTEAATGEWDEVQSGLR
AADAPPPTMRVAVTAARPPRAKPAPRRRAAQPSDASPAAQVDLRTLGYSQQQQEKIKPKVRSTVAQHHEA
LVGHGFTHAHIVALSQHPAALGTVAVKYQDMIAALPEATHEAIVGVGKQWSGARALEALLTVAGELRGPP
LQLDTGQLLKIAKRGGVTAVEAVHAWRNALTGAPLNLTPEQVVAIASNGGGKQALETVQRLLPVLCQAH
GLTPEQVVAIASNNGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLT
PEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPEQ
VVAIASNNGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVV
AIASNGGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNNGGKQALETVQRLLPVLCQAHGLTPEQVVAI
ASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPEQVVAIASN
IGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGG
KQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASHDGGRPA
LESIVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPALIKRTNRRIPERTSHRVAASGGGG
SGGGGSNGAIGGDLLLNFPDMSVLERQRAHLKYLNPTFDSPLAGFFADSSMITGGEMDSYLSTAGLNLPM
MYGETTVEGDSRLSISPETTLGTGNFKAAKFDTETKDCNEAAKKMTMNRDDLVEEGEEEK SKITEQNNGS
TKSIKKMKHKAKKEENNFSNDSSKVTKELEKTDYIHVRARRGQATDSHSIAERVRREKISERMKFLQDLVP
GCDKITGKAGMLDEIINYVQSLQRQIEFLSMKLAIVNPRPDFDMDDIFAKEVASTPMTVVPSPEMVLSGYG
GSPLSCFNNGEAPSMWDSHVQNLYGNLGV

> HA-TALE(ng2, C63)-wNES-cib1A2-mutNLS

YPYDVPDYASRTRLPSPPAPSPAFSADSFSDLLRQFDPSLFNTSLFDSLPPFGAHHTEAATGEWDEVQSGLR
AADAPPPTMRVAVTAARPPRAKPAPRRRAAQPSDASPAAQVDLRTLGYSQQQQEKIKPKVRSTVAQHHEA
LVGHGFTHAHIVALSQHPAALGTVAVKYQDMIAALPEATHEAIVGVGKQWSGARALEALLTVAGELRGPP
LQLDTGQLLKIAKRGGVTAVEAVHAWRNALTGAPLNLTPEQVVAIASNGGGKQALETVQRLLPVLCQAH
GLTPEQVVAIASNNGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLT
PEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPEQ
VVAIASNNGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVV
AIASNGGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNNGGKQALETVQRLLPVLCQAHGLTPEQVVAI
ASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPEQVVAIASN
IGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGG
KQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASHDGGRPA
LESIVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPALIKRTNRRIPERTSHRVAASLYPER
LRRILTNGAIGGDLLLNFPDMSVLERQRAHLKYLNPTFDSPLAGFFADSSMITGGEMDSYLSTAGLNLPMM
YGETTVEGDSRLSISPETTLGTGNFKAAKFDTETKDCNEAAKKMTMNRDDLVEEGEEEKSKITEQNNGSTK
SIKKMKHKAKKEENNFSNDSSKVTKELEKTDYIHVRARRGQATDSHSIAERVRREKISERMKFLQDLVPGC
DKITGKAGMLDEIINYVQSLQRQIEFLSMKLAIVNPRPDFDMDDIFAKEVASTPMTVVPSPEMVLSGYGGSP
LSCFNNGEAPSMWDSHVQNLYGNLGV

> HA-TALE(ng2, C63)-NLS-cib1-mutNLS-mutbHLH

YPYDVPDYASRTRLPSPPAPSPAFSADSFSDLLRQFDPSLFNTSLFDSLPPFGAHHTEAATGEWDEVQSGLR
AADAPPPTMRVAVTAARPPRAKPAPRRRAAQPSDASPAAQVDLRTLGYSQQQQEKIKPKVRSTVAQHHEA
LVGHGFTHAHIVALSQHPAALGTVAVKYQDMIAALPEATHEAIVGVGKQWSGARALEALLTVAGELRGPP
LQLDTGQLLKIAKRGGVTAVEAVHAWRNALTGAPLNLTPEQVVAIASNGGGKQALETVQRLLPVLCQAH
GLTPEQVVAIASNNGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLT
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PEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPEQ
VVAIASNNGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVV
AIASNGGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNNGGKQALETVQRLLPVLCQAHGLTPEQVVAI
ASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPEQVVAIASN
IGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGG
KQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASHDGGRPA
LESIVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPALIKRTNRRIPERTSHRVAASSPKKK
RKVEASNGAIGGDLLLNFPDMSVLERQRAHLKYLNPTFDSPLAGFFADSSMITGGEMDSYLSTAGLNLPM
MYGETTVEGDSRLSISPETTLGTGNFKAAKFDTETKDCNEAAKKMTMNRDDLVEEGEEEK SKITEQNNGS
TKSIKKMKHKAKKEENNFSNDSSKVTKELEKTDYIHVRARAAQATDSHSIAEAVAREKISERMKFLQDLVP
GCDKITGKAGMLDEIINYVQSLQRQIEFLSMKLAIVNPRPDFDMDDIFAKEVASTPMTVVPSPEMVLSGYSH
EMVHSGYSSEMVNSGYLHVNPMQQVNTSSDPLSCFNNGEAPSMWDSHVQNLYGNLGV

> HA-TALE(ng2, C63)-NLS-cib1A1-mutNLS

YPYDVPDYASRTRLPSPPAPSPAFSADSFSDLLRQFDPSLFNTSLFDSLPPFGAHHTEAATGEWDEVQSGLR
AADAPPPTMRVAVTAARPPRAKPAPRRRAAQPSDASPAAQVDLRTLGYSQQQQEKIKPKVRSTVAQHHEA
LVGHGFTHAHIVALSQHPAALGTVAVKYQDMIAALPEATHEAIVGVGKQWSGARALEALLTVAGELRGPP
LQLDTGQLLKIAKRGGVTAVEAVHAWRNALTGAPLNLTPEQVVAIASNGGGKQALETVQRLLPVLCQAH
GLTPEQVVAIASNNGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLT
PEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPEQ
VVAIASNNGGKQALETVQRLLPV